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(57) !43o6peTeHM6 othocmtc* k ropwoft npoM- 
tw if CTpome/ibCTBy m m.6, Mcnoitb30aaHO Ann 
coopyxeHMfl ckb3*wh noA npennTCTBMPMM 
rax c oAHOBpeMeHHOfl npoioiaAKfXI xoxyxa 
hjih Tpy5onpoaoAa, Tax m 6e3 npOKJtaA*"* 



Uenb- noauuiOHHa waAeacHocm pa6<mt. Yct- 
PoActbo coAepKMT Tpy6y-/)HA6p (Til) 1 . xoacyx 
(10 9, npviBOAHoA Ban 2 m pa6o*mA opraH (PO). 

flOCilGAHMA BWnO/lHGH B BMA6 KOHMH6CKOT0 

pacKBTUBaiotuero MexaHH3Ma, Ma tueflicax arc^ 
ueHTpMKoaoro aaaa 3 xoToporo pacnonoaceHu 

K0HMM6CKM6 fCflTKM 5. flpOAOnbMUe OCM KBTKOB 

5 pacno/ioxeMW nbA yrnoM r och PO. Ban 2 
ctcpenaeH c PO m paaMemeH c 803MOXHocTtto 
apameHMsi a Til 1 wm a K9. Oamm koh«m PO 

COeAMH6H C B03MO*HOCTblO Bpau^eHMH Til 1 K 

APyroA - c K 9. Pe6pa 10 pacnojioaceHu cmm- 

MGTpMHHO OTHOCMTenbHO OCM PO, M MX KOHI4U 

3aKpemieNfai Ha HapyacHUx noaepxHocTax Til 
1 m K9. npw BpamemiM Bans 3 apauiaeTC* m PO. 
a aro kbticm 5 oCxaTHBaioTca no 3s6o>o pacustt- 
paeMOd cfcaaxMHt*. npOMSBOA* ynaoTHeHMO 
rpyHTa a paAHanbHOM Hanpas/iemw. npw 
Bcrpew c Ba/tyHOM pe6pa 10 BAaa/iMaaior ero 
b rpytrr mjim padpyutaipT. 3 mji. . 
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H3o6peTCKV*o OTHOcwrcsi * ropnoA npo- 

HUUJ/ieHKOCTM M CTpOMTeAbCTBy M M0X6T 6felTb 

Mcno^b309aHO aaa coopyxeHMA CKBaxMH noA 

np€nHTCTBM«MW f K8K C 0AH0Bp8MeMH0A npO- 

kabakoA xoxyxa mam TpySonpoeofla. Tax m 6e3 
npoioiaAKH. 

IXwb M3o6pOT0Mwi - noBbiuieHMe HaAex- 

HOCTM PB60TW . 

Ha <t»fr.1 noxB33Ha cxeMa crrpowTenbCTBa 

KPMBOAMHOAHOA CKBaXMHU C OAHOBpeMOHHOA 

npoicnaAKOA Tpy6onpoBOAa; mb <frMr.2 - ycr- 
poftc rBO, npoAonbMua paapea; Ha 4>w\3 - pa3- 
pea A-A Ha $Hr.2, - 

YCTpoACTBO AAA pBCUJMpeHM* CKB3XMH 
CO£BpXMT Tpy0y*/IMABP 1 , B KOTOPOA yCTBHOB" 

nen na npoMexyiWHhix onopax (He noxa33Hbi) 

C BO3MO*H0CTbl0 BpBUlBHMA npMBOflHOA BBH 2. 

Pb6ohhA opraH Bwno/iHen a bmas pacxaTWBa- 

•QlUerO M6XaHM3Md C 3KCUCHTPMK0BUM B3A0M 

3, na uieflKax4 roroporo pacnonGxeHbi kohm- 

NeCKM6 KBTKM 5. nOOAOAbHWe OCM CWMMBTpMM 

pacnoAOxenu noAyrnOM 1-6 * npoAOAbHoft 
ocm pa6osero opraHa t3kmm o6pa30M, mto npw 
BpaiUBHMM sana 3 kbtkm 5 KaT*TCA b 3a6oe 
ckbbxmhm no cnMpanM Boxpyr npoAOAbHoA 
ocvi. YxaaaHHuA yro/i onpeABAAer mar icanca 5 
- noABMy ero 3a oamh o6opor eoxpyr npoAO/i b- 
hoA ocm paSosero oprana. Oamh koh&i eana 3 
KMKeMaTMMecKM cBnaan c npMBOAHUH eaiioM 
2, HanpMMep. iiocpcactbom My$Tu 6 m ycra- 

HOBA4H C B03MOXHOCTblO BpameHMA Hd flOA" 
UJMnHMKOBOA OnOpe 7 OTHOCMTO/lbHO 

Tpy6bHiHABpa 1. ApyroA icemen sana 3 yera- 

MOB/1 CH C B03M0XH0CTbK> Bp3lU6HUfl B 0f10P6 

8 aar paSosero opraHa, KoropaA pacnoAOxe- 
mb BMyrpM npoK/iaAUBaeMoro xoxyxa 9. Tpy- 
6a-HMAep 1 m Koxyx 9 cobamhohu mcxay 
coSoA pe6paMM 10. KOTopwe pacnonoxeHM 

CMMMBTpMHHO OTHOCMTBAbHO npOAOAbHOA OCM 

pa6oMero opraHa m oxBaTueatOT pa6otMA op- 
raw. KaxAoe pe6po 10 oahmm kohiiom 3axpen- 
neHO, HanpMMep, c noHoiubio caapxM Ha 
' BHeuineA 6okoboA noaepxHOCTM Tpy6u-nMAe- 
pa 1. a ApyruM kohuom - Hd sneuiHeA 6okoboA 
noaepxHocm xoxyxa 9. AwaMerp KOHMtecKMx 
KdTKOB 5 pacKarruBBiotuero MexaHM3Ma yaeAM- 

MMB36TCA OT Tpy6fct-AMA6pB K KOXyxy 9. flpM- 
BOAHOA BAA 2 npHBOAHTCA BO Bp3UX8HMO OT 

Cypoaoro ctaHxa 11. kotopua ycTBHOBAen c 
BoaxtdxHocTbio nepeMemeHMA no pawe 12. ye- 

TBHOBiieHHOM 8 pa60M6M K0T/10B3H9 13.KoxyX 

9 Moxex noAAepxtMBBTbCfl hb secy c no- 
P4omM0. nanpHMep. TpyCoyKABAMMKOB (hb no- 
kbsbhu). 

YCTpOACTBO AAA p8CUIMp6HMA CKBAXMH 
MOXOT MMBTb MHBBHTBpHMO CBKUKM 14 M 15. 
COeAMHBHHUB COOTB0TCTBBHHO C TpyOOA~AM- 

ABPOM 1 m c ROxyxOM 9, nanpHMep, c no- 
MOtuvio caapKM. 



YCTPO^TBO AAA paCUIMpBHMA CKBdACMH 

pa6oraeT cneAywuuiM o6pa30M. 

143 pa6o4ero KOTfloaaHa 13 c noMoiuwo 5y 

pOBOrO CT8HKd 11 Hp06ypMB86TCA nwOHepHBA 

5 cxsaxMHa ao BWXOAa Tpy6hi-itMA8pa 1 Ha no- 

BepXHOCTb B npMCMHOM K0T/l0£aH6 (HB nOKd- 

saH). KxoHuyTpy6bi-/iMAepa 1 bmbcto GypoaoA. 

r OA OB KM npMCOOAHHAIOT Mil BBHTdpHytO C6K- 
MMK> 14. K KOHUy COKUMM 15 .npMCOBAMHAIOT 

1 0 xo>xyx 9, noAAepxMBaeMbi A TpyCoyxnaA^Mxa- 
mm. 3aTeM BKAKHaioT npMBOA BpaiuBHMA 6ypch 

BOrO CTBMXa 11. KOTOpuA npMBOAMT BO 
BpaiUeHMC npMBOAHOA BB/1 2 M kMHBMdTMHeCKM 

C06AMHBHHUA c hmm Ban 3 pa6oMero oprana. 

15 flpM. BpdU^QHMM Bd/1d 3 KBTKM 5 06)(OTUBaiOTCA 

no 3a6oio pacusMpAeMoA ckbbxmhu, npoMaao- 
AA ynaoTHBHMe rpyma b pdAManbHOM Hanpaa- 

IteHMM. OCyttieCTBAAA npOTdCKMBdHMe 3d C060A 

20 xoxyxa 9. B cnysae hbo6xoammoctm AononnM* 
TenbHoe ycMiwe aha npoiacKHBaHMA xoxyxa 9 . 
moxho co3AaaaTb noAdTHMKOH 6ypoBoro 
craHKa 11. kotopuA nopeAdet yCMilMO Mepe3 
Tpy6y*AMAep 1 m pe6pa 10 xoxyxy 9. flpn stom 

25 pa6owA opran pa3rpyxen ot oceeux ycM/iMA 
noAaiMMica 6yposoro craHKa 11. flpn BCTpcse 
pa6oMero opraHa. HanpMMep, c eaiiynoM xancM 
5 BAaBAMBaiOT ero b rpyHT. eoiM hodBOAAKxr 
pa3Mepu BanyHB. Ecam pa3Mepu Banyna He 

30 no380AAK>T KdTKBM 5 BABBMTb ero B rpyHT. TO 
bo 63aMMOAeAcTBMe BcrynaioT pe6pa 10, koto- 
pue npeAOxpaHAior kbtkm 5 m eecb pbSohmA 

OprdH OT nOAOMOK. flpM 3T0M paCCTOAHMO 

MexAy cocbahmmm pe6paMM 10 no nepMMerpy 
35 p&6osero opraHa onpeABAAOTCA pbchbthum 
nyreM c yseTOM xaparrepucfMicM rpyHTa. amb- 
MeTpa pacutMpAeMoA cxaaxcMHU. yrna KOHyc- 

HOCTM KdTKOB 5 M MX KOAMMeCTBd. Po6pd 10 

aocnpMHMMBiOT Ha ce6« M3m6aioti(MA mo- 

40 Me NT, B03HMKaiOU|MA npM OflMCU BB HMM CMCTO* 

mm TpyGa-AMABp 1-xoxyx 9 b aaABHHyio 

KpMBOAMHeAHyiO TpaOKTOPMIO. npBAOXpBHAA 

ot yxaaaHHux Harpy30K pa6oMMA opran. «rro 

AOnOAHMTBAbHO nOBUUfdOT HdABXHOCTb 6 TO 

45 pa6oTM. 

flpM pacuiMpeHMM ckbbxmhm 663 npo- 
KAdAXM Koxyxa 9 ycrpoAcTBO pa6oTaer anano- 

TMMHO. B 3TOM CAyMBB KOXyX 9 HO 

npMCoeAMHAKXr k MHaemrapHoA cexuMM 15 m 
50 nocABAHAA npM nepeMetMeHMM ycrpoACTBa b 
rpyHTe BunonHABT poAb CTa6MAM3aropa na- 

npdBACHMA paCUJMpeHMA. CTd6MAM3dUMM HB- 

npaaneHMA pacuiMpaeMoA ckbbxhnu 
cnocoScTByeT Taxxe m hbammmo pe6ep 10. B 
55 abhhom oiyvae BKAioneHMe npMBOAB noABTMM- 
kb Gypoaoro craHxa 11 moxho ho npoM3BO; 

AMTb. 

OopMyna M3o6peT6HMA 

YCTPOACTBO AAA paCUJMpBHMA CKBBXMH* 

BJtmotatouiee Tpy6y-AMAep. xoxyx, pb6ommA 
opraH. oamh kohgl* KOToporo cooammbh c Tpy- 
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Boft-AHAOPOM. a APV* - C W*^OM C B03 

wtpeiweHHUft c paOoiMM opraMOM. o t n m h a- 
„ m e • c a TeM. mto. c ueawo noBuuieHM* 
naAexMoc™ b pa6ore. patkHHft opraH Bunon- 

H6H B BMA6 KOHMMBCKOrO paC«C8TMBaiomerO 
•MXaHMSMa C 3KCUeMTPMK0BUM MflOM HCKO- 
NMMeCKMMM K8TK8MM. yCTBHOBMHMMMM H8 



aKCueMTpMKOBOM aaay. m npoAoawHue ocm ko- 
Topux pecrwwioxeHM noAyr/»OM icnpoAonwHoa 
ocm pa6osero oprana. npw 9tom ycrpoftcrBO 
CHaOxtOHO peCpaMM. cmmmbtphmmp pact*** 

XOHHUMM OTHOCMTeJIbHO npOA<MbHO« OCM pf 

oosero opraMa, xohuu wnopwx aaicperuwMU 
Ha MdpyWHiix noaepxHOCtax Tpy6w-aMA*pa M 
Koxyxa, ' 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying, Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 11, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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